Objectives: To measure health-related quality of life (HRQoL) in a clinical sample of obese children by child self-report and parent-proxy report; to compare quality of life assessments provided by obese children and their parents; to assess differences in quality of life between the obese clinical sample and healthy control children. Design: Pairwise comparison of obese children matched for age, gender and socio-economic status with non-obese controls. Subjects: One hundred and twenty-six obese children (body mass index (BMI) X98th centile) and 71 lean control children (BMI o85th centile). Controls were matched with 71 children from the obese clinical group (mean age 8.6, standard deviation (s.d.) 1.9 years; 33 M/38 F). Measurement: The Paediatric Quality of Life Inventory (UK) version 4 was self-administered to parents and to children aged 8-12 years and interview was administered to children aged 5-7 years. This questionnaire assessed physical, social, emotional and school functioning from which total, physical and psychosocial health summary scores were derived. Results: In the obese clinical group (n ¼ 126), parent proxy-reported quality of life was low for all domains. In the obese clinical group, parent-reported scores were significantly lower than child self-reported scores in all domains except physical health and school functioning. Parent-proxy reports were significantly higher for healthy controls than obese children in all domains (median total score 85.2 vs 64.7; 95% confidence interval (CI) 15.6, 24.1). For child self-reports, only physical health was significantly higher for healthy controls than obese children (median score 81.3 vs 75.0; 95% CI 3.1, 12.5). Conclusions: HRQoL is impaired in clinical samples of obese children compared to lean children, but the degree of impairment is likely to be greatest when assessed using the parent perspective rather than the child perspective.
Introduction
Obesity in children has significant adverse effects on both physical and psychological health, and it may also have deleterious consequences for future educational and socioeconomic outcomes. 1, 2 Obese children commonly suffer discrimination and teasing from their peers, [3] [4] [5] which may affect their psychosocial health. There has been increasing interest in the health-related quality of life (HRQoL) of obese children. [6] [7] [8] However, all but one study to date has focused on community-based samples of obese children. 7, 8 Only one study by Schwimmer et al. 6 compared HRQoL in a clinical sample of obese children with healthy control children. This study was conducted in one clinic in the USA, and it was observed that HRQoL was low in the obese children compared to lean children and was more similar to children suffering from cancer than healthy controls. 6 This study has led to widespread concern that HRQoL is severely impaired in clinical populations of obese children, and has increased the impetus for provision of obesity treatment in UK centres, which do not offer treatment at present. However, Schwimmer et al. 6 studied a relatively small and heterogeneous sample of children, adolescents and young adults (n ¼ 106, age range 5-18 years) from one treatment centre, and the generalizability of the findings from this study was unclear. Further evidence from other clinical samples of obese children is necessary before any conclusions about the severity of impairment of quality of life can be made with confidence. In addition, quality of life assessments may differ depending on whether the obese children or their parents are being asked to report on it, 7 but this is not clear at present. It has also been argued that interventions directed at obese children and their families should be informed by a better understanding of the aspects of their lives, which are particularly impaired by their weight status, 9 and improved understanding of quality of life impairments would help increase the understanding of health professionals engaged in the treatment of obesity.
The aims of the present study were therefore to (1) measure HRQoL in a clinical sample of obese children by child self-report and parent-proxy report, (2) compare HRQoL assessments provided by obese children and their parents and (3) compare HRQoL between the obese clinical sample and healthy control children closely pair-matched for age, gender and socio-economic status (SES).
Materials and methods

Participants
Obese children were participants in the Scottish Childhood Obesity Treatment Trial (SCOTT). This is a randomized controlled trial comparing a novel dietetic-led behavioural programme with standard dietetic care to treat obese children. 10 The cohort consisted of obese children aged 5-11 years from the cities of Glasgow and Edinburgh, Scotland. Obesity was defined as a body mass index (BMI) X98th percentile on age-and gender-specific UK 1990 reference charts. 11 Obese children were recruited from dietetic waiting lists at paediatric Hospitals in Glasgow and Edinburgh, and were referred from hospital doctors, school nurses and community paediatricians for treatment of paediatric obesity. Children were excluded if they had received treatment from a dietitian in the past year, if their obesity had an underlying medical cause or if they had a serious co-morbidity requiring urgent treatment. In total, 134 children participated in the SCOTT study. HRQoL, weight and height were recorded at baseline (pretreatment) and 6 and 12 months after the start of treatment. The baseline data were used in the present study. However, eight children were unable to complete the HRQoL questionnaire. Thus, HRQoL data were successfully obtained from 126 children and their parents. Healthy control children were recruited from two mainstream primary (elementary) schools in Glasgow. Initially, we recruited 122 children; however, 44 were excluded for the following reasons: 29 were overweight or obese (BMI X85th centile), two were unable to complete the HRQoL questionnaire and 13 were absent from school on the measurement day. The final sample consisted of 71 healthy control children who were closely pair-matched for age, gender and SES with 71 children from the obese clinical group. We categorized SES using a standard area-based measure, the deprivation category based on 'Carstairs scores' from the 2001 Scottish census. 12 The study was approved by the Yorkhill Hospitals and Lothian Health Board Ethics committees and informed written consent was obtained from all children and their parents/guardians.
Health-related quality of life HRQoL was measured using the Paediatric Quality of Life Inventory (UK) version 4.0 (PedsQLt4.0) and was chosen owing to its brevity, availability of age appropriate versions, ability to provide parent-proxy and child self-report measures and evidence that it is valid and reliable. [13] [14] [15] The 23-item questionnaire assesses physical (eight items), social (five items), emotional (five items) and school functioning (five items) from which total, physical and psychosocial health summary scores are derived. 13, 14 The PedsQL includes parallel parent-proxy reports and child self-report versions for those aged 5-7 and 8-12 years. Instructions ask how much of a problem each item has been during the past month. A five-point response scale is used for the parent-proxy report and the child self-report for ages 8-12 years (0 ¼ never a problem, 1 ¼ almost never, 2 ¼ sometimes, 3 ¼ often and 4 ¼ almost always). The version for young children (ages 5-7 years) is adapted for this age group by using a three-point response scale instead of five responses (0 ¼ not at all a problem, 2 ¼ sometimes and 4 ¼ a lot), with each response choice anchored to either a smiling, middle or frowning face. Items are reverse-scored and linearly transformed to a 0-100 scale (0 ¼ 100, 1 ¼ 75, 2 ¼ 50, 3 ¼ 25 and 4 ¼ 0), so that higher scores indicate better quality of life. Scale scores are computed as a sum of the items divided by the number of items answered (this accounts for missing data). If more than 50% of the scale is missing, the scale score is not computed. The physical health summary score (eight items) is the same as the physical functioning subscale. Total score (23 items) is the mean of all 23 items. The psychosocial health summary score is the mean of items in the emotional, social and school functioning subscales. The questionnaire was self-administered for parents and for children aged 8-12 years and interview was administered for children aged 5-7 years. The parental questionnaire was completed by the child's mother for most cases in both groups (86% of obese and 80% of control participants).
Anthropometry
Height was measured to the nearest 0.1 cm using a portable stadiometer (Leicester). Weight was measured to the nearest 0.1 kg using scales (Tanita). BMI was calculated as weight (kg)/height (m 2 ). BMI was expressed relative to 1990 UK population reference data as a standard deviation score (SDS) and centile. 11 Overweight and obesity were defined as BMI X85th and 98th centile, respectively.
Sample size
The sample size calculation was based on a previous study that used the PedsQLt 4.0 to compare HRQoL between a clinical sample of obese children (BMI X95th centile) and healthy controls. 6 We used the smallest significant mean difference in HRQoL between the groups (13.4; s.d. 18.8) and calculated that a minimum of 43 pairs were required to have a 90% power of detecting a mean difference of 13.4 between the groups with a significance level of 5%. The pair-matched design was intended to reduce the influence of factors other Quality of life in obese children AR Hughes et al than obesity between the two groups (i.e. age, gender and SES) and to increase the power of the study. Therefore, the present study was adequately powered to detect a true difference in HRQoL between obese and control children.
Statistical analysis
All statistical analyses were conducted using Minitab 13.0. Data were checked for normality before analysis using descriptive statistics, histograms with normal distribution curves and Anderson-Darling normality tests. Scores on all HRQoL domains were not normally distributed. As we individually matched obese and control children for age, gender and SES, the data were clearly linked and were treated as if they were paired observations on one group. 16 Therefore, Wilcoxon signed-rank tests were used to analyse differences in HRQoL scores between obese and control groups. We also used Wilcoxon signed-rank tests to compare HRQoL scores between parent-proxy and child self-reports in the obese clinical group.
Results
HRQoL of the clinical sample of obese children (n ¼ 126) 11 Although we defined obesity using BMI X98th centile, 94% (119/126) of the sample were also above the International Obesity Taskforce definition of obesity (99th centile). HRQoL scores for the child self-report and parent-proxy report in the clinical sample of obese children are shown in Table 1 . Median scores for the parent-proxy report ranged from 60 to 75 out of a possible score of 100 (i.e. best possible health). Median total score for parent-proxy report was 65.5 (intelligence quotient (IQ) range 56.7-76.1). For the child self-report, median scores ranged from 70 to 80 and total score was 73.7 (IQ range 62.4-82.8).
Parent-proxy reports were significantly lower than child self-reports in the obese clinical group for total score (Wilcoxon signed-rank test, median difference 5.5, 95% CI 2.0, 8.8), psychosocial health (Wilcoxon signed-rank test, median difference 6.4, 95% CI 2.5, 9.8) and for the emotional functioning (Wilcoxon signed-rank test, median difference 12.5, 95% CI 10.0, 17.5) and social functioning (Wilcoxon signed-rank test, median difference 7.5, 95% CI 2.5, 10.0) subscales. Table 2 . In both groups, the mean age was 8.6 years (s.d. 1.9) and there were 33 boys and 38 girls. As expected, the obese group had significantly higher weight, BMI, BMI SDS and centile, relative to the UK 1990 population reference data 11 compared to healthy controls. Table 3 shows child self-report and parent-proxy report scores of HRQoL for the obese clinical group and the control group. Parent-proxy report scores were significantly higher in the healthy control group compared to the obese group in all HRQoL domains (Table 3) . For child self-reports, only physical health was significantly higher in the control group compared to the obese group (Wilcoxon signed-rank test, median difference 6.9, 95% CI 3.1, 12.5). Although not statistically significant, trends were seen for social functioning (Wilcoxon signed-rank test, median difference 7.5, 95% CI 0.0, 15.0) and total score (Wilcoxon signed-rank test, median difference 4.3, 95% CI À0.6, 8.8) for child selfreports.
Comparison of
Similar results were observed when both parent-proxy and child self-reported HRQoL scores were analysed separately for obese vs control boys and for obese vs control girls (data not shown).
Discussion
The present study is the largest to date describing HRQoL in a clinical sample of obese children. Our results support the hypothesis raised by one other clinical study 6 that quality of life is impaired in clinical samples of obese children. The present study also suggests that the extent to which quality of life is impaired depends on whether HRQoL is being reported by obese children or their parents; parent-reported HRQoL was significantly lower than child self-reports. It is usually assumed that the parent report of HRQoL may be more 'important' as that may be a more significant driver of health-care utilization than the child's perception of quality of life. 7 These results highlight the importance of obtaining Quality of life in obese children AR Hughes et al reports from both children and parents. The fact that child and parent reports were not entirely consistent does not reflect lack of validity, but is more likely to reflect real differences in perceptions of quality of life. For example, parents may be regarding the issue from a wider perspective than the child, and the child's perceptions may be providing a more recent or immediate insight. 17 A recent systematic review on the relationship between parent and child reports of children's HRQoL found greater agreement for 'external' or observable behaviours such as physical functioning than for more 'internal' or non-observable domains, such as emotional and social functioning. 17 Similarly, we observed a significant difference in total score, psychosocial health, emotional functioning and social functioning between parent reports and child self-reports, whereas physical health and school functioning were more similar between the parent-proxy and children's reports.
HRQoL in obese vs control children
In the present study, parent-proxy report scores were significantly lower in the obese group compared to the healthy control group in all HRQoL domains. Schwimmer et al. 6 also found that parent-reported HRQoL was significantly impaired in a clinical sample of obese children and adolescents compared to healthy controls. Williams et al.
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used the PedsQLt 4.0 to assess HRQoL in a communitybased sample of obese children and observed significantly lower scores for total score, physical health and social functioning in obese children compared to controls for parent-proxy reports. However, the impairment in HRQoL in the community-based sample of obese children studied by Williams et al. 7 was less marked than the clinical sample of obese children in the study by Schwimmer et al.
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For child self-reports, only physical health was significantly impaired in the obese clinical sample relative to control children in the present study. Trends were also observed for social functioning and total score, although these differences did not reach statistical significance. Williams et al. 7 reported that total score, physical health and social functioning decreased significantly as weight increased in a community sample of children. Schwimmer et al. 6 noted that children's self-reports were significantly lower in all HRQoL domains in a clinical sample of obese children and adolescents compared with healthy control children. In the present study, psychosocial health, emotional and social functioning remained relatively unaffected in our clinical sample of obese children, whereas these domains were most severely impaired in the clinical sample of obese children in the Schwimmer et al.'s 6 study. This Quality of life in obese children AR Hughes et al may be owing to their sample including adolescents and young adults (5-18 years old), as perhaps psychosocial rather than physical issues predominate in adolescents and adults. 3 In addition, it is possible that social issues, such as stigmatisation, might become more important in adolescence.
In the present study, HRQoL reported by parents of obese children was significantly lower in all domains compared to controls, whereas only physical health was impaired according to the obese children. These results may be explained by the likelihood that it would be parents rather than the children themselves who would be responsible for seeking treatment for their child's obesity. It therefore seems plausible that parents would consider HRQoL to be significantly impaired if they are sufficiently concerned to seek treatment.
We analysed the HRQoL scores by gender, as there was a higher proportion of obese girls than obese boys in the study. We found similar HRQoL impairment when both proxy-and self-reported HRQoL scores were analysed separately for obese vs control boys and for obese vs control girls (data not shown), which is consistent with the studies by Schwimmer et al. 6 and Williams et al. 7 However, Swallen et al. 18 reported gender to be significantly associated with HRQoL in obese compared to normal weight adolescents. It is possible that gender differences in HRQoL associated with obesity are small in childhood, but emerge or increase in adolescence.
Strengths and limitations
The main strengths of this study were the relatively large and homogenous sample of patients studied, adequate power, the use of a valid and reliable instrument for assessment of HRQoL and the pair-matched design, which allowed key variables (age, gender and SES) to be controlled. The present study included a clinical sample of obese children who were selected on the basis of having been referred for management of their obesity. Therefore, the results of the present study should only be extrapolated to the wider community of obese children with caution. Further studies in other samples and settings are necessary to confirm generalizability of our findings, and to address other issues such as the influence of age or culture on HRQoL in paediatric obesity, and the influence of treatment on changes in quality of life. This paper focused on HRQoL in obese children rather than other psychological constructs such as depression and self-esteem. Therefore, a complete discussion on the impact of paediatric obesity on other psychological aspects is beyond the scope of this manuscript but is discussed in detail elsewhere.
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Conclusions
The present study supports the hypothesis that quality of life impairment is likely to be present in clinical samples of obese children of elementary school age compared to lean children. The degree of impairment is likely to be greatest when assessed using the parent perspective rather than the child perspective. However, the widespread existence of quality of life impairment in paediatric obesity provides an additional argument that it should be taken seriously by health professionals.
